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Abstract : 
A survey o f  hypertension rates and blood pressure vulues were undertakecert from urban and rural 
population of vorious ethnic groups, namely: Bataks (~Yorth slutizl~tra); Sundanese and Jakarta (West- 
Jova); Javanese (Central Java) and Dayaks (East Borneo). 
Five thousand two hundred and forty individuals were covered in the study, comprisfng 2562 males 
and 26 78 females. 
There were no significant differences of hypertetzsion rates between the urban and rural areas, and 
between the ethnic groups. Using WHO classification for hypertension it was found that under 35 years 
the hypertension rates was 5% or less. From 35 to 44 years the rates increased to 8% - lo%, while after 
45 years it increased to 20% or more. 
At age 45 years or more the ratio of hypertension was 18,5%, salt consumption among Dayaks is men- 
tioned as some of the factors which contribute to hypertension. Being a metropolitan city, Jakarta has 
significant/-y hlgher rates of hypertension then elsewhere. 
The increasing importance of high blood 
pressure as one of the leading causes of disease 
and death is being realised in both developed 
and developing countries. Hypertension or high 
blood pressure is a silent and secret threat with 
no symptoms in its early stages but causing 
serious complications such as cerebral hae- 
moorhage, stroke, hypertensive hear disease and 
renal disease. 
According to a number of epidemiological 
studies 10 - 20 percent of adults are in the hy- 
pertensive range (160195 mrn EIg and above)" 
Reports from developed countries such as USA 
show that 15-20 percent of adults have hyper- 
tension!' Figures fro111 Kyushu Japan. show that 
the prevalence of hypertension range from 
15 -22 percent.7 
Reports of several studies from developing 
countries such as ~a iwan , '  and Korea5, show 
that the prevalence of hypertension was 9,3 
percent. Studies carried out in Central Java, In- 
donesia show that the prevalence of hypertension 
range between 8.6 - 11.8 percent.l In the 
recold study of cardiovascular diseases carried 
out in Jakzrta in 1975, tigures dlow that the 
proportional rate of hypertension was 30.1 
percent and ranked number two among the 
cardiovascular  disease^.^ 
Various other studies in USA and Africa 
show that there are some differences of blood 
pressure values and prevalence of hypertensi- 
onJ''O among different ethnic groups. Indonesia 
consists of a large number of different ethnic 
groups with different life styles of living and 
sociocultural background. Therefore a survey 
was undertaken to obtain information of the 
pattern of blood pressure values and the pre- 
valence of hypertension among some of the 
major ethnic groups. There was only unsubstan- 
tiated knowledge concerning high or low pre- 
valence of hypertension in these ethnic groups. 
Objectives of study 
The objectives of the present study was to 
get information of the blood pressure values 
and the prevalence rate of hypertension. In this 
paper only factors as age, sex, ethnic groups 
and areas of residence will be discussed. Other 
factors such as body woight and height, edu- 
cation, prefession, cigarette smoking, marital 
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status, number of children, personal and past 
history of hypertension, present and past 
treatment, contraceptive practices etc. will be 
the subject of later papers. 
MATERIAL AND METHOD 
It was realised that because of the limited 
resources available. it was not possible to draw 
a representative sample of a31 persons beiongmg 
to the various ethnic groups to be studied. 
For this reason, it was considerpd preferable to 
obtain purposive sample groupings which were 
typical of the way of life of the various e t h i c  
groups. A selection of four homogeneous eth- 
nic from four geographical areas and one hete- 
rogenous group from Jakarta was made. The 
ethnic groups and provinces were: 
Bataks from North Sumatra 
Sundanese from West Java 
Javanese from Central Java 
Dayaks from East Borneo 
and one mixed group from the metropolitan 
city of Jakarta. 
In each of the four provinces, one urban arid 
one rural regency was chosen and in Jakarta 
three regencies were selected. The basis of se- 
lection was a regency which was typicd of the 
standard of living for that particular ethnic 
group. Within each of the eleven regencies, a 
,;L :;strict was chosen, again on the purposive 
basis of being typical for that particular group. 
The sub-districts comprise a number of adrninis- 
trative blocks. These blocks were listed within 
the subdistricts and a random sample of 
blocks were drawn, sufficient to provide ap- 
proximately 500 persons over the ages of 1 5  
years for that subdistrict. Altogether 5240 
persons were covered in the study, comprising 
2562 males and 2678 females. 
Blood pressure measurement 
Every individual was interviewed and exarn- 
ined for blood pressure readings and physical 
characteristics. In addition details were obtain- 
ed on such items as age, sex, number of child- 
ren, education, occupation, ethnic group, re- 
sidence, personal past history of hypertension, 
present and previous treatment, smoking habits, 
number of cigarettes smoked, type of cigaret- 
tes etc. 
Blood pressure was taken uniformally by 
using the melcury sphygnlanometer (Nova 
type). Measurements were obtained from the 
left arm with the individual at rest in the sitting 
position. The examination was performed by 
a medical doctor assisted by a nurse. Two 
readings of the causal blood pressure were taken. 
Table 1. Survey population by ethnic group, sex and age 
The first phase (appearence) and fifth phase 
(disappearence) of the Karotkoffs sound were 
employed to designate systolic and diastolic 
pressures respectively. 
Survey population 
The systolic and diastolic readings and the 
prevalence of hypertension among the ethnic 
groups were examined in detail m d  the relative 
influence of a number of factors on blood pres- 
sure were assesed. For the most valid comparis- 
ons t o  be made, it was desirable that the groups 
were similar in important characteristics, such 
as age, sex distributions and residence. If they 
were similar in these variables, then the influ- 
ence of etlmic groups could be more precisely 
identified. If there were significant differences 
Ethnic Group 
Total number examined Mean age 
-. 
Male Female Ratio of Male Female Both sexes 
females to 
100 males 
- 
Bataks 
Sundanese 
Javanese 
Dayaks 
Jakarta (mixed) 
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in the conlposition of the five groups, then the 
final results would have to be interpreted with 
greater care. The nurnber covered, the ratio of 
females to niales and the mean ages of the per- 
sons examined are summarised by ethnic groups 
in table 1. 
It is seen that there are indeed major differ- 
ences between the ethnic groups in the number 
surveyed, the ratio of females to males and in the 
mean and of the population. Since age and sex 
are important factors in determining systolic 
and diastolic readings, direct comparisons bet- 
bween the ethnic &oups c o d d  not be made 
ignoring these differences. The break-up of the 
ethnic group according to  whether they came 
from an urban or rural setting are seen below 
table 2. 
With the obvious exception of Jakarta there 
is a satisfactory balance of the urban and rural 
composition. Sundanese show a slightly higher 
rate in the rural area. 
Within age groups however, table 3 there are 
Table 2. Percentage break-up of area of residen- 
ce of individuals surveyed ethnic group 
Ethnic group Urban Rural Sundanese % % 
- - 
Bataks 50.4 49.6 
Sundanese 45.2 54.8 
Javanese 50.0 50.0 
Dayaks 50.8 49.2 
Jakarta (Mixed) 100.0 - 
Table 3. Percentage break-up of area of residen- 
ce of persons surveyed by age group 
Age group Urban Rural 
% % 
15 - 2 4  70.6 29.4 
25 - 34 62.1 37.9 
35 - 44 55.8 44.2 
45 - 54 57.6 42.4 
55 - 64 55.6 44.4 
65 & above 44.9 55.1 
wide fluctuations in the percentage from the 
urban and the rural environment, with the 
younger are groups tending to  live in the cities 
and the older age groups residing in rural areas. 
From this brief summary, it is seen that the 
survey population is far from homogeneous 
within ethnic groups. The differences between 
the groups have had to be taken into account 
when interpreting the results. 
RESULTS 
Pattern of systolic and diastolic blood pressure 
The pattern of systolic and diastolic readings 
are represented in figures 1, 11 and Ira respecti- 
vely. From these two figures it is clearly seen 
that there is a definite increase in both systolic 
and diastolic blood pressures by age. In the age 
group 15 to 24 years, 35% to 36% of both 
males and females have systolic readings of 1 10 
to 119 Inm Hg, but by the age of 65 years this 
is reduced to 8% or 9%. For the systolic read- 
ings there is a definite progression by age; as a 
person gets older, so also the systolic readings 
tend to increase. This pattern does not fit 
entirely for the diastolic readings. Those with 
high readings (over 90 mrn I-Ig) increase with 
age from around 5% at age 15 to 24 years to  
35% by age 65 years above. Ilowever, the pat- 
tern of relatively low grade reading under 80 
mm I-lg is not clear cut as seen in the table 
4. 
The prccentage show a tiecline u p  to the age 
group 45 to 54 years, but there after there is an 
increase in the proportion of those with low 
diastolic readings. The mean systolic and diastolic 
readings and the 95% confidence limits of these 
means for the samples drawn from each ethnic 
group are shown in tables 5 and 6. 
Tabie 4. Percentage of survey population with 
diastolic readings under 80 mm Hg 
Age in years Male Female 
% % 
15 - 2 4  60.5 60.8 
25 - 34 41.9 50.8 
35 - 44 34.2 38.4 
45 - 54 30.5 24.9 
55 - 64 31.9 31.1 
65 & above 38.9 36.2 
:igure I : Pattern of Systolic (mrn Hg) readings by age group and sex 15 - 24 years 
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Figure II. Pattern of Diastolic (mm Hg) Reading by age group and sex 
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: Figure I l  a: Pattern o f  Diastolic (mm Hg) Reading by age group and sex 
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Table 5. Approximate 95% of confidence limits for arithmetic mean systolic readings for samples 
of Indonesian ethnic groups by sex and age 
Ethnic Age in years 
Male 
Batak 
Sundanese 
Javanese 
D a y a k  
Jakarta 
Female 
Batak 
Sundanese 
Javanese 
Dayak 
Jakarta 
Table 6. Approximate 95% of confidence limits for arithmetic mean diastolic readings for samples 
of Indonesian ethnic groupsby sex and age 
Ethnic Age in years 
Group 15-  24 25 - 34 35 - 44 45 - 54 55 - 64 65 ' 
- 
Male 
Batak 80.7 f 0.9 82.7 f 1.5 83.5 f 2.2 85.5 f 2.0 87.5 f 2.4 88.0 2 7.8 
Sundanese 71.3 2 1.5 74.2 f 2.3 75.1 5 1.6 74.8 2.7 80.8 2 4.6 75.6 4.0 
Javanese 73.7 f 1.3 78.5 f 1.7 81.5 f 1.8 81.5 f 2.5 84.6 f 3.2 84.7 f 4.0 
Dayak 77.9 2 0.8 80.3 f i.3 83.1 f 1.9 84.4 f 2.3 82.9 f 6.8 84.3 213.4 
Jakarta 76.2 2 1.4 80.7 1.7 83.4 f 1.6 87.5 f 2.2 90.7 * 4.6 93.5 f 3.7 
Female 
Batak 80.0 * 0.8 81.1 2 1.6 80.9 f 1.5 87.0 f 2.9 85.2 f 3.4 80.2 f 3.5 
Sundanese 71.8 * 1.3 76.5 f 1.8 79.1 f 1.8 83.6 f 3.0 82.0 2 3.5 82.5 f 4 '  
Javanese 75.3 f 1.3 79.6 f 2.0 82.9 f 1.6 86.4 f 2.8 W.1 5 3.9 87,O + 4.":; 
Dayak 75.5 2 1.3 73.2 f 1.6 80.9 f 1.7 82.3 f 3.2 79.3 * 5.3 79.6 L :j > 
Jakarta 75.8 f 1.2 78.1 f 1.6 83.9 f 2.4 88.5 f 2.7 88.3 ? 3.3 92.1 * 6.4 
In these tables there is an absence of obvious reatlings by ape groups is apparent for all ethnic 
differences b e t ~ e e n  the ethnic groups in that groups. As regards the diastolic readings, there 
one group has consistently high systolic and is a general tendency for the mean readings to 
diastolic readings and another group consis- !eve1 out from the age of 45 years. 
tently low readings. The general increase in 
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Comparison with other countries: 
In figures 111 and IIIa the mean systolic and 
diastolic readings of Jakarta are compared with 
those found in surveys conducted in Japan", 
Taipei9, and Seoul, KoreaS. It is seen that the 
mean systolic readings of Jakarta when compared 
are well below the nieans in Japzn and in between 
those for Taipei and Seoul., On the other hand, 
the mean diastolic readings of Jakarta are high 
in relation to the Asian surveys, However, when 
compared with those found amoung communi- 
ties in moie developed countries, the diastolic 
readings of Jakarta are not abnormally hgh. 
Table 7 provides a comparison of the mean 
diastolic readings found among whites and 
negroes in Evans country, Georgia4, USA with 
the mean reading found in Jakarta and Japan. 
The pattern appears similar to  that found 
among whites in Evans' Country. 
PREVALENCE OF HYPERTENSION 
For the purpose of the analysis, two systolic 
and diastolic readings taken from each individu- 
al were averaged out to give a mean systolic 
and diastolic reading for that person. Each per- 
:qn was then separated into one of the three 
categories of the WHO classification namely: 
i)Normotension defined as having a systolic 
reading of less than 140 mm Hg and a 
diastolic reading of less than 90 mm Hg. 
@Borderline hypertension defined as either a 
systolic reading in the range 140 - 159 
mm Hg and/or a diastolic of between 
90 - 94 mm Hg. 
iii)Hypertension defined as either a systolic 
reading of 160 mm Hg or more, and/or 
a diastolic reading of 95 mm Hg or more. 
Table 7. Comparison of mean diastolic readings br 
USA and Kyushu Japan 
The percentage rates of hypertension found 
within each of these subsclassifications are 
shown in table 8. In this table, ethnic groups 
which have a significantly higher percentage 
of hypertensive cases than the other ethnic 
groups within the age group, sex and area of re- 
sidence subsclassification are indicated with an 
asterisk. One tailed tests of significance were 
used. 
Table 8 and figure IV show the increase in 
percentage prevalence of hypertension through 
the various age groups by ethnic group and 
sex. The sharp rise in prevalence from the age 
of 45 years onwards is clearly seen. The rates in 
the older age groups fluctuate sharply between 
ethnic groups but this is very often a result of 
the smallness of the numbers examined in some 
age groups. A very general indication of the ex- 
tent of the problem of hypertension in Indone- 
sia can be obtained from the fact that among the 
Bataks, Sundanese, Javanese and Dayaks, 24% 
over the age of 45 years were found to be hy- 
pertensive and another 2 1 % borderline. 
The other important feature observed in 
figure IV is that the rates for those living in 
Jakarta are higher than those for the other 
e t h c  groups. The Jakarta. percentages are 
significantly higher for males for each age 
group except 15 to 24 years, and for females in 
the age groups 35 to 44 years and 65 and 
above. 
The four ethnic groups, Bataks, Sundanese, 
Javanese and Dayaks do not display any dis- 
cernible trend for any one of the four to have 
significantly higher prevalence rates of hyper- 
tension than the others. There are some isolated 
cases where a particular set has a significantly 
higher rate: 
:tween Jakarta, Indonesia, Evans' County Georgia, 
-- 
M a l e  F e m a l e  
A g e G r o u p  
J a k a r t a  K y u s h u  Evans '  C o u n t y  J a k a r t a  K y  u s h u  Evans '  C o u n t y  
Indonesia Japan Negroes Whites Indonesia Japan Negroes Whites 
15 -- 24 7 6 75 79 7 5 76 7 1 79 75 
25 - 34 81 77 87 8 1 7 8 7 2 82 80 
35 - 44 83 8 1 98 87 84 7 7 99 88 
45 - 54 88 84 102 92 89 82 102 89 
55 - 64 , 91 86 103 92 88 86 105 93 
65 & above 95 88 101 92 92 8 7 103 9 1 
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Figure Ill. Comparison of mean systolic and diastolic readings (mm Hg) between Jakarta and Some 
Asian Countries. 
Age in years M a l e  F e m a l e  
Japan Taipei Seoul Jakarta Japan Taipei Seoul Jakarta 
15 - 19 
20 - 24 
25 - 29 127 117 120 Il 9  117 
30 - 34 121 
35 - 39 1 24 
40 - 44 
45 - 49 137 133 129 136 131 
50 - 54 
55 - 59 146 148 134 
60 - 64 
65 - 69 151 
70 + 136 
D i a s t o l i c  
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Table 8. Percentage of persons found to be hypertensive by age group, ethnic group, sex and area of 
residence. 
Ethnic Aqe i n  Years 
Group 11 - 24 25 - 34 35 - 44 45 - 54 55 - 64 65 + 
Male Urban and Rural 
Batak 1 .l 
Sundanese 1 .O 
Javanese - 
Dayak 2.4 
Jakarta 2.2 
Female 
Batak 0.5 6.1 5.5 20.3 Z i  .4 (10.5) 
Sundanese 0.6 5.7 8.9 27.7 30.4 37.5 
Javanese 0.7 5.0 10.7 23.3 50.0 38.9 
Dayak 1.9 4.0 9.5 17.7 (6.31 b 
Jakarta 1 5  7.5 17.8" 26 5 38.9 (54.2') 
- 
Male Urban Only 
Batak 0.8 
Sundanese - 
Javanese . . 2.3 12.5 (20.81 il l  . I )  (23.5; 
Dayak 0.9 3.2 118.2) 4 4 6 
Jakarta 2.2 9.7' 14.6 24.4 38.1 * (47.8) 
Female 
Batak 0.8 3.6 11.8 25 8 (28.6) 
Sundanese 0.0 2.3 9.3 (16.0) i36.8) P 4 
Javanese 0.0 4.1 8.5 (30.8) 39.4 (34.8! 
Dayak 0 7 (3.7) (9 .1)  
Jakarta 1 . I  7.5 
0 4 (3 
- .. 
17.8' 
-. 
25.9 38.9 (54.2) 
Male Rural Only 
Batak 1.9 6.0 4.3 12.5 (27.8) (50.0') 
Sundanese (3.51 (0.0) 2.9 (3.6) (16.7) (19.1 i 
Javanese 0.0 2.3 5.8 4.3 25.8 (3'3.0) 
Dayak 7.1 1.8 7.4 18.4 110.0) d 
Female 
Batak 0.0 8.5 1.8 15.2 ('14.31 111.1) 
Sundanese 1.2 7.4 8.6 26.8 i25.9) 140.0) 
Javanese 1.5 5.8 12.5 13.4 (65.2") (66.2) 
Dayak 4.2 4.1 9.6 (17.2) (6.7) 0 
Irbd~catcs Significant Difference f rom the Other Ethnic Groups Combined w i th in  the Age Group, Area o f  Residence 
and Sex sub-classification 
( ) Percentage based o n  examination o f  10 t o  29 persons only  
@ No percentage calculated as less than 10 persons examined i n  that set 
Bataks males 65 + years 
Dayaks males 15 - 24 years 
Javanese females 55 - 64 years 
These. however tend to be an exception. 
The percentage prevalence rates of hyper- 
tension for sex are shown in table 9 and figure 
V for the four ethnic groups combined. The 
four groups have the same ratios of urban and 
rural components, but the differences in age 
and sex compositions of the ethnic groups 
n e a i  that one particular group could have an 
unclue on t1.e resul i s  of 2 specific age bracket. 
Females have lugher rates ir? five of the six 
age groups, but up to 44 years tile differences 
are not significant. For all persons over the age 
of 45 years m the four ethnic groups, 15.5% of 
males and 27% of females are found to be hy- 
pertensive. This difference is significant. In ad- 
dition a further 21% of both males and females 
have borderline hypertensive readings. In Jakar- 
ta the situation is more serious for those over 
the age of 45 years, 30% of males and 35% 
of females have hypertens~on. 
The percentage rates of hypertension acco~d-  
Figure I V .  Percentage of persons found to be suffering from hipertension by 
ethnic group, age and sex. ( See table 8 for basic data ) 
.., .,,... Bataks 
--- Sundanese 
- - . - Javanese 
-+- t- Dayak 
Jakarta. 
Aqe In years 
F E M A L E  
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Table 9. Percentage prevalence rates of hypertension among the four ethnic groups comoined by age 
and sex 
Age in years S e x  
15- 24 25 - 34 35- 44 45- 54 55 - 64 65+ 
M a l e  1.4 2.5 7.1 12.9 20.4 30.5 
Female 0.9 5.3 8.7 22.2 30.5 31.5 
Chi square 
result 0.87 0.72 0.27 4.4 1 3.78 0.05 
Significant No N o N o Yes Yes No different 
Table 10. Percentage prevalence rates of hypertension among the four ethnic groups (excluding Jakarta) 
combined by area of residence and age groups 
Sex and 
residence 
Age in years 
15-24 25 - 34 35 - 44 45 - 54 55 - 64 65 + 
% % % % % % 
Male - urban 0.6 2.2 9.9 16.3 20.0 25.9 
- rural 3.2 2.8 5.3 10.8 20.7 25.9 
Female - urban 0.5 3.4 9.6 25.0 35.1 32.3 
- rural 1.6 6.6 8.2 20.1 30.2 31.1 
Both sexes - urban 0.5 2.8 9.7 20.7 28.1 29.3 
- rural 2.2 5.1 7.0 15.2 25.4 31.8 
Ing to whether the individual examined came 
from an urban or rural area is shown for the 
four ethnic groups corl~bined by age and sex 
in table 10 and by age only in figure VI. 
The four ethnic groups have been combined, 
assuming that variability in the rates caused by 
ethnic groups have only a minimal effect. 
The only differences whch  are significant 
are males in the 15 to 24 years aae group and 
both sexes for the same age group. In both 
instances, the rates are largely affected by the 
influence of the Dayak ethnic group. Sevzn- 
teen cases of hypertension were found in tile 
15 to 24 years group and of these 11 were 
Dayaks. Anlong the Dayaks examined in the 
age group there was a preponderance of males 
and from the urban areas. Among all other age 
groups there were no significant differences 
between the urban and rural percentages. 
DISCUSSION 
Systolic and diastolic readings 
The overall pattern of the systolic and dias- 
tolic readings show a definite progression with 
age; as the individual gets older, so the systolic 
reading also tends to increase, (figures I and 11). 
The likely explantion for this phenomenan is 
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Figure V. Percentage Prevalence Rates of Hypertension Among 
Batak, Sundanese, Javanese, and Dayak Communities 
by sex and age group. 
Male 
1-7 Female 
Age Age in years. 
Figure VI.  Percentage Prevalence Rates of Hypertension among 
Batak, Sundanese, Javanese and Davak Cotnrnunities Are of 
Residence and Age Group. 
Urban 
- .  Kural 
h e  Age in years 
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that it may be due to  a natural physiological 
change of the blood vessels, with advancing 
age. However, this pattern does not entirely fit 
the diastolic readings. Those with very high 
readings (over 90) increase from around 5% at 
age 15 t o  24 years to 35% to 36% by age 65 
years and above. The percentages shown in 
table 4, show a decline up t o  the age of 45 t o  
54 years, but thereafter there is an increase in 
the porportion of those with low diastolic 
readings. This might suggest that the diastolic 
reading is a more sensitive measure of blood 
pressure, in that it can better reflect both cases 
of hypertension arid cases of low blood pressu- 
re. Also, the diastolic tends to level out from 
age 45 years, which may be due to the selective 
survival at older age groups of the segment of 
the population with lower blood pressure, and 
age related factors operative at  ages 45 to 54 
years which may cause the pattern4. 
The systolic readings of the survey as com- 
pared with other Asian Countries is the same, 
that as age advances so also the blood pzessure 
increases. On the other hand, the mean diastolic 
readings of the mixed group of Jakar ta is higher 
in all age groups than in the other Asian Coun- 
tries, from ~ a ~ a n " ,  Koreas and Taipei9 which 
are referred for comparison, (figure JIJ). This 
high diastolic reading of Jakarta may be due to 
the fact that it is fast moving towards becoming 
an affluent society and also it is undergoing 
rapid urbanization. Similarly comparisons made 
with Evan's county, the diastolic readings of 
Jakarta are not so high and that it seems to  
be almost the same as of the whites, (table 7). 
This differences between the developed 
countries like Japan and USA with that of the 
developing countries as Taipei, Korea and Indo- 
nesia may be due to the high quality of nutriti- 
on and increast: in body build. Analysis of phy- 
sical characteristics such as body height and 
weight will be discussed in another paper. 
SEX 
The fact that the number surveyed in the 
different ethnic groups were not uniform in 
regard to age and sex break-up, made it extre- 
mely dificult to analyse the data. 
Instead of examining the general trend and 
then assessing the significance of individual dif- 
ferences, it has been necessary to study the 
individual differences first and endeavour to  
define the general trend, and this applies to the 
study of differences in the mean and diastolic 
readings by sex of the person exarnidd. Com- 
paring the mean systolic and diastolic readings 
there is no clear pattern of differences by sex. 
Males tend to have higher mean systolic read- 
ings in the younger age groups and Females in 
the older group, but clear-cut differences are 
not apparent until the actual prevalence of hy- 
pertension is studied. 
Ethnic groups 
It is seen that the Dayaks have higher sys- 
tolic readings but the diastolic readings are not 
abnormally high, while the mixed group of 
Jakarta shows the reverse pattern, with the 
diastolic mean reading being abnormally 
high. This suggest that the process t l a t  detcr- 
mines the systolic is influenced by the resilence 
of the aorta and its branches and reflects arteri- 
osclerotic hardening of these vessels, and that 
the diastolic is influenced by constriction of 
systemic vessels, but both are highly inter- 
corelated and thus dependent upon one ano- 
ther. 
Bataks have Iugh diastolic means in the 
young age groups but confornl to the general 
pattern in the older age groups. Among the 
Bataks and the Dayaks the males have higher 
mezn diastolic readings than the females in all 
age groups, but among the Sundanese and the 
Javanese the female? have higher mean diastolic 
readings, (table 5 and 6). The explanation for 
this difference is not yet clear, the factors that 
cause this may be due to physical build. or oc- 
cupational and professional factors of the vari- 
ous ethnic groups. 
PREVALENCE OF HYPERTENSION 
Age and ethnic groups 
From the results of the survey, (fix= IV 
and table 8) it has been seen th-t  ur.,' 35 
years, hypertension is not a major problelr, wit!! 
rates of 5% or less being normal. From 35 t o  
44 years the rates increase to 8% t o  lo%, but 
after 45 yeais, someth~ng In excess of 202 of 
the population are sufering from hypertension. 
The rates in the older age groups fluctuate 
sharply between ethnic groups, but this is most 
likely a results of the smallness of the numbers 
examined in some of the age groups. A very 
general indication of the extent of the problem 
of hypertension in Indonesia can be obtained 
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from the fact that among the Bataks, Sunda- 
nese, Javanese and Dayaks, 24% over the age 
45  years are found to be hypertensive in their 
' blood pressure readings and another 21% are 
borderline. Thus 45% of those examined in the 
, four groups over the age of 45  years should 
receive regular treatment or observation for 
hypertension. This percentage has statistical 
, validity only for those examined in the study, 
' 
but could well be indicative of the position 
through out Indonesia. 
The other important feature of figure IV 
I is that the rates for those living in Jakarta are 
higher than for the four ethnic groups. The Ja- 
karta percentages are significantly higher for 
males for each age group except 15 to  24 years, 
and for the females for the age group 35 to 44 
years and 65 years and above. A part of the 
reason for this is that Jakarta represents only an 
urban component, whereas the four ethnic 
groups have a rural coinponent also with a sup- 
posedly lower prevalence of hypertension. 
However, even if the comparisons are restricted 
, to urban areas only as shown in the second part 
of table 8, it is still seen that Jakarta has higller 
prevalence rates than the four ethnic groups 
which show no major differences in the rates of 
hypertension. For those over the age of 45 
. - 
years, 32% were found to have hypertensive 
hypertension and a further 22% with borderline 
hypertension. 
The four ethnic groups, do not dispaly any 
discernible trend for any one of the four to  
have significantly higher prevalence rates of hy- 
pertension. However, the Dayaks have to be 
monitored carefully, since the rates of border- 
line hypertension are extremely high. The pro- 
bable explanation for this high prevalence may 
be due 'to the fact that the Dayaks consume 
more salt in their daily food (especially salted 
fish). An investigation of the diet pattern 
should be useful to detennine whether the food 
habits mentioned contribute to hypertension or 
not. This factor might be a topic for further 
investigation. 
The percentage prevalence rates of hyper- 
tension by sex in the four ethnic groups show 
that females hav? hgher rates in the age group 
45 years and above for all persons over the ag? 
of 45 years in the four ethnic groups, 18,5% 
of males and 27% of females are found to  have 
hypertensive readings. This difference is signifi - 
cant. In addition, a further 21% of both males 
and females have borderliqe hypertensive read- 
ings. Thus 40% of males and almost 50% of 
females in the four ethruc groups surveyed over 
the age of 45 years require treatment or at least 
regular observation for hypertension. 
This high prevalence in the female cannot be 
ignored. Factors such as repeated pregnancies 
during the child bearing age, which is consider- 
ed to affect the kidneys and provoke hyperten- 
sion or whether the effect of both combined 
takes place have to be studied further1'. 
Nevertheless, this factor has to be regarded 
seriously. Also, many other. studies" indicate 
that obesity plays an important role in the 
occurence of hypertension since females tend 
to increase above their normal weight in later 
life. In Jakarta, the situation is even more 
serious for those over the age of 45 years. 
Fifty percent of the males and 60% of the fe- 
males over 45 years examined have hypertensi- 
ve or borderline hypertensive blood pressure 
readings. The actual hypertensive readings are 
30% for males and 35% for females. 
The percentage rates of hypertension accord- 
ing to whether the person examined came from 
an urban or a rural area is shown in the four 
ethnic groups combined by age and sex in table 
10 and figure VI. Again it has been assumed 
that variability in the rates caused by ethnic 
groups has only a minimal effect and for tlus 
reason the four groups have been combined. 
Among age groups there are no significa~t 
differences between the urban and rural per- 
centages. Jakarta, wluch is a major city has 
been shown to have significantly higher rates of 
hypertension than persons examined elsewhere. 
Now it seen that only minor differences in rates 
exist between persons from smaller urban set- 
tings and persons from a largely rural environ- 
ment. 
SUMMARY 
A study was carried out in order to obtain 
hformation on the pattern blood pressure 
readings and the prevalence of hypertension 
among certain ethnic &oups in Indonesia. Four 
hon~ogeneous groups, namely the Bataks from 
North Sumatra, Sundanese from West Java, 
Javanese from Central Java, Dayaks from 
East Borneo and one heterogeneous group 
from the metropolitan city of Jakarta were 
selected for the study. 
The total population studied consisted of 
BLOOD PRESURE VALUES AND PREVALENCE OF HYPERTENSION 
5240 individuals from both sexes aged 15 years In Jakarta, 30% of males and 35% of females 
and above. The findings indicate that the systol- above the age of 45 years and in the 4 ethnic 
ic and diastolic readings increase with age in groups 18,5% males and 27% of females are 
both sexes and in a l l  the ethnic groups. The suffering from hypertension. 
diastolic reading seems to be a better indicator 
of whether a person has low blood pressure or 
hypertension. -The study shows that blood pres- 
sure starts rising in the age group 25 to 34 
years. 
Hypertension has been classified according 
to the WHO classification i.e. 2 160 mm Hg 
systolic and or 2 95 mm Hg diastolic as hyper- 
tensive and 140 - 159 mm Hg systolic and or 
90 - 94 mm Hg diastolic as borderline. 
From the results of the survey it is seen that 
below the age of 35 years hypertension is not 
a major problem with rates of 5% or less. From 
35 to 44 years the rates increase to  8%, but af- 
ter 45 years somethmg in excess of 20% of the 
population are suffering from hypertension. 
Outside the major urban conglomerate of 
Jakarta there are no significant differences 
between urban and rural percentages. In the 
age group 45 years and above in the four 
ethnic groups (both urban and rural) 21% are 
found to be borderline and 24% hypertensives. 
There also no sex differences in the prevalence 
6f hypertension below 45 years of age, but in 
the age group 45 to 64 years females show a 
high prevalence 06 hypertension. 
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